Crucial role of cytochrome P450 in hepatotoxicity induced by 2,3-dimethoxy-1,4-naphthoquinone in rats.
Quinone toxicity is induced by two principal mechanisms: arylation/alkylation and a redox cycle. We have previously shown that increases in intracellular levels of superoxide anion and cell death induced by 2,3-dimethoxy-1,4-naphthoquinone (DMNQ), a redox cycling quinone, are enhanced by pretreatment of rat primary hepatocytes with cytochrome P450 inhibitors. This indicates a novel interaction of quinones with cytochrome P450, and is thus worthy of further investigation using an in vivo model. The aim of this study was to examine the effects of cytochrome P450 inhibitors on DMNQ-induced hepatotoxicity in rats. When DMNQ was administered intraperitoneally, the activities of serum alanine aminotransferase and aspartate aminotransferase were found to increase in a dose-dependent manner, indicating that hepatotoxicity was induced by treatment with DMNQ. Pretreatment with the cytochrome P450 inhibitors SKF-525A (SKF), cimetidine and ketoconazole potentiated the DMNQ-induced hepatotoxicity. The blood concentration of DMNQ was not affected by administration of SKF. Pretreatment with the antioxidant α-tocopherol almost completely attenuated the hepatotoxicity induced by DMNQ and by the combination of DMNQ with SKF. Levels of reduced glutathione in the liver were decreased and levels of oxidized glutathione were increased by treatment with DMNQ. These effects were potentiated by pretreatment with SKF. DMNQ-induced lipid peroxidation in the liver was also enhanced by pretreatment with SKF. Taken together, these results indicate that DMNQ-induced hepatotoxicity is augmented by inhibition of cytochrome P450 and that this augmentation is due to the enhancement of oxidative stress.